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dt
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Φ(t) = χ[t0,ti](t)
©UWVﬃZGfA½
kfÉdeVﬃZZGjwByckmzwOdekmpBf­xhjﬁpBh mZGY¥½deVﬃZpBcqeZzGdekZJ1ghfﬃzGdekmpBf
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wOfﬃy deVﬃZJzpBfﬃbedejwOkfnd
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bﬁxwBzZ
L2([t0, tf ])× [t0, tf ]
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¸pBj
FA(i, ti) = τA − min
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A(t)
Aeq
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∇tiFA(i, ti) =
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
−
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Aeq
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ti < tA
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A(t)
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t ≥ ti
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dPˇ
dt
= −λPˇ +
i(t)
Vdist
δ(t− ti)
º¸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dCˇ
dt
= −µCˇ + ξC Pˇ
º¸}¾
dZˇ
dt
= {−α− f(C, t)} Zˇ −
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(C, t) Cˇ Z − βAˇ
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dAˇ
dt
= Zˇ
º¸¾
ﬀ ×EhòGóGñ
,G~   
 <B
:Ä	-
:


:ﬂ´Ä%
¦ VﬃZGjﬁZ
δ(t)
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GB(i, ti) = min
t∈[t0,tf ]
B(t)
/
∇tiGB(i, ti) =
{
Bˇ(tB)
k´
ti < tB
0
k´'fﬃpBd
¦ kdeV
B(tB) = min[t0,tf ] B(t)
½ﬃwOfﬃy
Bˇ
ŁkZGf¨naªdeVﬃZR kfﬃZwOj#dwOfhŁZGfnd/beacbedﬁZGY¥½hyhZ:ËﬃfﬃZy¸pBj
t ≥ ti
/
dPˇ
dt
= −λPˇ +
i(t)
Vdist
δ(t− ti)
º¸2¾
dDˇ
dt
= −νDˇ + ξDPˇ
º¸3¾
dBˇ
dt
= −aBˇ ln(
B
Bmax
)− aBˇ − g(D, t)Bˇ −
∂g
∂D
(D, t)DˇB
ºﬃ¾
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λ = 6
V −1  Vdist =10
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ﬃpBj#deVﬃZ,3k  kAxpBxhgh LwOdekmpBf=/
µ = 0.015
V −1 ½ ξC = 1
V −1 ½ Aeq = 10
6 zZG  mb<½ Zeq = 16500
zZG  mb +TV·½
α = 0.0153
V −1 ½ β  = 0.002
V −2 ½
γ = βAeq+αZeq = 2213.8
zZG  mb +TV·½
F = 0.5
V −1 ½ ϕA = 10
VA½
TA = 24
VA½
γA = 1
½
C50 = 10 µ
Ł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ν = 0.03
V −1 ½ ξD = 1
V −1 ½ a = 0.015
V −1 ½ Bmax = 5.3 10
6 zZG  mb½
H = 2
V −1 ½ ϕB = 21
VA½
TB = 24
V·½
γB = 1
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D50 = 10 µ
Ł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Ł
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wOfﬃyCpBcqÂZzGdekZªDghfﬃzGdekmpBf
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